Objective: To analyze food consumption, nutrient intakes and serum cholesterol concentrations of the parents in a child-targeted CHD intervention trial, during which the age of children increased from 7 months to 5 y. Design and subjects: The children were randomized to an intervention group (n 540) or a control group (n 522) at six months of age. The intervention families were counseled at 3 ± 6 month intervals to reduce their child's intake of saturated fat and cholesterol. Dietary issues were discussed with the control families only brie¯y. The parents' food consumption was analyzed by 24 h dietary recall at the child's age of 7 and 13 months and at 2, 3, 4, and 5 y. Nutrient intakes were calculated using the Micro-Nutrica program 1 . Results: The mothers and fathers of the intervention children used less butter, more margarine and more skim milk than those of the control children (P`0.001 for all measurements). After the onset of counseling, the intervention mothers consumed continuously less fat (1.4 E% less at the child's age of 5 y), less saturated fat (1.5 E% less at the child's age of 5 y) and more polyunsaturated fat (0.5 E% more at the child's age of 5 y) than the control mothers (P 0.008, P`0.001 and P`0.001 for trend, respectively). After the child's age of 13 months the intervention fathers also had a continuously lower fat intake (2.4 E% less at the child's age of 5 y) and consumed less saturated fat (1.5 E% less at the child's age of 5 y) than the control fathers (P`0.001 for trend for both measurements). The serum cholesterol concentration of the intervention mothers was consistently lower than that of the control mothers during the intervention (at child's age of 5 y 4.86 and 5.09 mmolaL, respectively; P for trend 0.03), while the values of the intervention and control fathers showed no differences. Conclusions: Continuous dietary intervention begun in infancy and focused on modi®cation of the child's diet according to the current principles of preventive cardiology, was accompanied by a moderate decrease in the intake of total and saturated fat in the parents, but serum cholesterol concentration diminished consistently only in the mothers of the intervention children.
Introduction
Diet affects several of the identi®ed risk factors in coronary heart disease (CHD), a major health problem in all western countries (Thom, 1989; Henderson, 1996) . Reduction of serum cholesterol concentration by means of dietary modi®cation is probably the most important population strategy for the prevention of CHD. Dietary interventions in adults (Puska et al, 1983; Burr et al, 1989; Farquhar et al, 1990; MRFIT Research Group, 1990; Family Heart Study Group, 1994; de Lorgeril et al, 1994) aimed at diminishing serum cholesterol and low-density lipoprotein (LDL) cholesterol concentrations in the population have proven their ef®cacy, but the few CHD prevention studies carried out in schoolaged children and adolescents have usually led to only transient changes in measurable CHD risk factors (Walter et al, 1988; Vartiainen et al, 1991) . In only a few studies the goal has been to change the dietary habits of the entire family (Nader et al, 1989; Baranowski et al, 1990; Knutsen & Knutsen, 1991) , and the counseling has rarely been targeted at the child via the parents.
Dietary counseling in childhood may markedly diminish CHD risk later in life, expecting that the modi®ed diet permanently changes eating habits and preferences in the growing child, although food habits are not necessarily stationary and unchanging (Casey & Rozin, 1989) . Children's diet and serum cholesterol concentrations are also sensitive to changes in the diet of the parents. Indeed, young families with preschool-aged children actively seek information about healthy nutrition of children during the period in family life when children's dietary routines are to a great extent established (Schafer & Keith, 1981) .
The main aim of the randomized, prospective Special Turku Coronary Risk Factor Intervention Project for children (STRIP) is to reduce children's exposure to the known environmental atherosclerosis risk factors through regularly given dietary counseling. The intervention used in the project has markedly decreased the intake of saturated fat and cholesterol in 1± 4 y old children (Lagstro Èm et al, 1997) . The mean serum cholesterol concentration of the intervention children has also been below that of the control children who have been consuming a free diet (Niinikoski et al, 1996) .
Considering to the effect of the counseling in the children, we hypothesized that child-targeted, individualized, repeated dietary counseling might modify the food habits of the parents as well. In this study we evaluate the impact of such dietary counseling on the parents' food consumption and nutrient intakes, particularly intake of fats, and on changes in their serum cholesterol values during the period when the age of children increased from 7 months to 5 y.
Methods

Design and subjects
The STRIP project is a long-term prospective randomized atherosclerosis prevention trial to which the children, (n 1062, from 1054 families) were recruited at the child's age of 5 months at the well-baby clinics in the city of Turku, Finland (Lapinleimu et al, 1995; Niinikoski et al, 1996) . Of the eligible age cohort, 56.5% were enrolled and randomized to an intervention group (n 540) or to a control group (n 522) between March 1990 and June 1992.
At the beginning of the trial, when the children's age was 7 months, the mean age of the mothers of the intervention and of the control children was 30.2 y (range 19.2 ± 44.6 y) and 30.4 y (range 17.9 ±45.1 y), respectively. The mean age of the fathers of the intervention and control children was 32.4 y (range 22.7± 62.9 y) and 31.9 y (range 21.5 ±49.7 y), respectively. At the child's age of 7 and 13 months, the food consumption of both parents was measured if they both escorted the child when the family visited the counseling team; otherwise the consumption of the attending parent only was studied. Between the child's ages of 2 ± 5 y, the food consumption of only one parent was always measured, in order to reduce the time spent by the families in the counseling.
Counseling
At the child's age of six months, a pediatrician met the family for the ®rst time and explained the design of the trial. After giving their informed consent, the families and infants were allocated by random numbers to the intervention or control groups. The parents of both groups received a brochure which comprised information about future visits, blood drawings etc. The brochure given to the intervention group also included some basic dietary guidelines. The intervention families then met a pediatrician and, a nutritionist at 1± 3 month intervals until the age of 2 y, and then twice each year. The control families met the same team twice each year beginning at the onset of the trial. The visits were based on voluntary participation and families decided by themselves if both parents or only one or other of them would take part to the counseling visit.
The individualized counseling of the intervention families focused on the child's diet, and it was based on the previous dietary history of the family and on the recorded food consumption of the child. The families were counseled to reduce the child's intake of saturated fat and cholesterol, but to supply adequate amounts of energy as has been described earlier (Niinikoski et al, 1996; Lagstro Èm et al, 1997) . Ideally, the ratio of polyunsaturated (P), monounsaturated (M) and saturated (S) fatty acids was to be 1 : 1 : 1. Therefore the purpose was not to reduce fat intake before the age of 13 months, although later reduction of fat intake was proposed if the child's fat intake exceeded 35 E%. The principles of the recommended intervention diet were reviewed at each visit. In practice, at each visit the counseling team proposed small changes in the child's; diet to modify it slightly towards the optimum, but keeping in mind what would be acceptable by the family. After infancy, the intervention families were advised to use skim milk as milk source of their child and to add 2 ±3 teaspoons of vegetable oil or soft margarine daily to the food till the age of 2 y to compensate for the`missing' fat in their daily milk portion. The aim was to maintain fat intake at the same level as in children who drank milk with 1.9% fat, but to modify fat composition in the diet of the children. Detailed suggestions were made for replacing products containing large amounts of saturated fat with products containing mono-and polyunsaturated fats. Dietary issues were discussed with the control families only in a general way according to the practice of Finnish child health centers, and no detailed suggestions on the use on fat were made to these families.
Data collection and analyses
Data on the parents' food consumption were collected at the child's ages of 7 months, 13 months, 2 y, 3 y, 4 y and 5 y using a 24 h recall interview. Detailed information about the amount of foods consumed during the day preceding the interview was obtained by a skilled nutritionist during the counseling visit.
Daily energy and nutrient intakes were calculated using the Micro-Nutrica 1 program, which uses the Food and Nutrient Data Base of the Social Insurance Institution, Finland and calculates 62 nutrients of the most commonly used foods and dishes in Finland. The nutrient compositions of the currently used baby formulas and commercial infant foods were added to the database. Intake of nutrients from vitamin and mineral supplements was not included in the calculations. The program gives a reasonably good estimate of energy intake and most nutrients, including the amount and type of fat, carbohydrates and protein (Hakala et al, 1996) .
The weight and height of the mothers and fathers were measured at each visit, and the body mass index (BMI; weight (kg) divided by height squared (m 2 )) was calculated. For lipid analyses, blood samples were drawn from the antecubital vein. After clotting at room temperature for 30± 60 min and low-speed centrifugation (at 3400 g, for 12 min), serum was separated and stored at 7 25 C for a period of less than one month and then stored at 7 80 C until analyzed. Serum cholesterol concentration was measured by a fully enzymatic method (Richmond, 1973) (CHOD-PAP, Merck, Darmstadt, Germany) in an AU 510 automatic analyzer (Olympus, Hamburg, Germany) except for the samples analyzed before November 1990, which were measured with a Boehring CHOD-PAP kit (Siedel et al, 1981) and OLLI analyzer (Kone, Helsinki, Finland) . The measurements were performed at the laboratory of the Research and Development Unit of the Social Insurance Institution, Turku, Finland. The laboratory continuously cross-checks lipid determinations with the WHO reference Parents' nutrient intakes in a child-targeted CHD intervention H Lagstro Èm et al laboratory in Prague. Dry-chemistry cholesterol concentrations (Re¯otron, Boeringer Mannheim, Mannheim, Germany), measured immediately from all samples, were used in counseling. The dates of blood drawings were evenly distributed throughout the year. Samples were collected at the time of the day most convenient to the family, that is without fasting except at the child's age of 5 y, when the samples were obtained after b8 h fasting.
The project was approved by the Joint Commission on Ethics of the Turku University and the Turku University Central Hospital. Informed consent was obtained from all parents.
Statistical analysis
The results are shown as means ( AE s.d.). The 95% con®dence intervals (95% CI) were calculated where appropriate. To selectively analyze the effect of the intervention on the ®ndings in the parents, the values were adjusted for the baseline situation. Longitudinal data on the mothers and fathers, including at least two 24 h dietary recalls during the follow-up between the child's age of 7 months and 5 y, were analyzed by unbalanced repeated measures analysis of covariance with the 7 month values as covariate. Longitudinal data on serum lipids were also analyzed by unbalanced repeated measures analysis of covariance with the 7 month values as covariate.
The statistical computation was performed using BMDP (version 1990; BMDP Statistical Software, Los Angeles, CA) and SAS (version 6.08; SAS Institute, Cary, NC) statistical program packages. The differences were considered signi®cant at P`0.05.
Results
Energy-adjusted food consumption
At the child's age of 7 months, no differences in the energy-adjusted food consumption of the mothers or of the fathers of the intervention and control children were found. For simplicity, we only present consumption data on food products which were discussed in the counseling (Tables 1 and 2) .
During the whole study period, the mothers of the intervention and control children consumed almost equal amounts of dietary fats and milk products (P 0.41 and P 0.87 for group effect, respectively), but the qualities of the dietary fats and the milks differed. At the child's; age of 7 months, butter, margarine and milk consumptions showed no differences between the two groups of mothers (Table  1) . From the child's age of 13 months onwards the mothers of the intervention children consistently consumed less butter (P`0.001 for group effect) and more margarine (P`0.001 for group effect) than the mothers of the control children. The intervention mothers also used markedly less milk with 1.9% or more of fat (P`0.001 for group effect), and they drank more skim milk than the mothers of the control group (P`0.001 for group effect). There were no differences in the consumption of cereals, fruits, vegetables or berries between the two groups of mothers (data not shown).
No differences were found during the follow-up between the two groups of fathers in the amounts of dietary fat or milk products used (Table 2 ), but the fathers of the intervention children consistently used less butter (P`0.001 for group effect) and more margarine (P`0.001 for group effect) than the fathers of the control Table 1 MeanAE s.d. daily consumption of selected foods in gramsa1000 kcal of the mothers of the intervention (I) and the control (C) children at child's age of 7 and 13 months and 2, 3, 4 and 5 y. Data are based on 24 h dietary recalls 7 months 13 months 2 y 3 y ; adjusted for baseline (child's age of 7 months); food consumption of the mothers of the intervention and the control children are compared.
Parents' nutrient intakes in a child-targeted CHD intervention H Lagstro Èm et al children. Again, however, the quality of the products used differed. From the beginning of the study, the control fathers consumed more milk with 1.9% or more of fat than the fathers of the intervention children (P`0.001 for group effect). Correspondingly, the intervention fathers used more skim milk than the control fathers (P`0.001 for group effect; Table 2 ). The fathers of the intervention children also consumed more cereals (P 0.03 for group effect), fruits, vegetables and berries (P`0.001 for all group effects) than the fathers of the control children (data not shown).
Nutrient intakes of the mothers
From the child's age of 7 months to 5 y the energy intake of mothers of the intervention children was slightly lower than that of mothers of the control children (P 0.003 for group effect). According to the very ®rst dietary recall, performed at the child's age of 7 months, that is one month after the randomization of the children to the intervention and control groups with only minimal amounts of dietary counseling, the intervention mothers had lower fat intake than the control mothers (P 0.008 for group effect) ( Table 3) . The relative intakes of saturated and polyunsaturated fat by the intervention mothers changed markedly when the child's; age increased from 7 ±13 months (Figure 1 ). During this time period, the intervention mothers received less saturated fat than the control mothers (P`0.001 for group effect). The mothers of intervention children consumed more polyunsaturated fat than the mothers of the control children (P`0.001 for group effect), but both groups of mothers had similar intakes of monounsaturated fat (Figure 1) . The P MaS ratios in the diets of the mothers of the intervention and control children were also closely similar at the child's age of 7 months, but, later, the ratio of the intervention mothers varied between 1.35 and 1.45, whereas that of the control mothers varied between 1.20 and 1.31 (P`0.001 for group effect; Table 3 ).
The carbohydrate intakes of the intervention and control mothers differed only slightly. Sucrose consumption by the two groups of mothers remained stationary throughout the study (Table 3) .
Nutrient intakes of the fathers
The energy intakes by the fathers of the intervention and control children were very similar throughout the study (P 0.03 for group effect). At and after the child's age of 13 months, the fathers of the intervention children continuously received markedly less fat than the fathers of the control children (P`0.001 for group effect; Table 4 ).
The intake of saturated fat by the intervention fathers varied markedly (P 0.003 for interaction between time and group; Figure 1 ), but in the mean the fathers of the intervention children received less saturated fat than the fathers of the control children (P`0.001 for group effect; Figure 1 ). The fathers of the control children received slightly more monounsaturated fat than the fathers of intervention children (P`0.001 for group effect). Only occasional differences were observed in the intake of polyunsaturated fatty acids between the two groups of fathers (P 0.15 for group effect; Figure 1 ). The P MaS ratios of the diets of the two groups of fathers were similar at the child's age of 7 months, but later the P MaS ratio the intervention fathers was clearly higher than that of the control fathers (P`0.001 for group effect; Table 4 ).
The fathers' carbohydrate intake was low in both groups, but the fathers of the intervention children ; adjusted for baseline (child's age of 7 months); food consumption of the fathers of the intervention and the control children are compared.
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consistently received more carbohydrates than the fathers of the control children (P`0.001 for group effect; Table 4 ). No differences were observed in sucrose intake between the two groups (Table 4) .
Serum cholesterol values
The mean serum cholesterol concentration of the intervention mothers was slightly lower than that of the control mothers during the study (P 0.03 for group effect; Table  5 ) even though the absolute difference was minimal when the child's age exceeded 13 months). No differences in serum cholesterol values of the fathers of the intervention and control children were found during the entire follow-up (P 0.84 for group effect; Table 5 ).
BMI
Body mass indexes (BMI) did not differ between the parents of the intervention and control children during the study. The fathers in both groups had consistently higher BMIs than the mothers. At the child's age of 4 and 5 y, the mean BMI values of the intervention and control fathers slightly exceeded 25, which is considered to be the upper limit of recommended BMI values (Figure 2 ).
Discussion
The dietary intervention in the STRIP project focused on the child's diet, but was accompanied by a decrease in the intake of total fat and saturated fat by the mothers and fathers. However, the child-targeted intervention clearly had a more prominent effect on the nutrient intakes and serum cholesterol concentrations of the child (Niinikoski et al, 1996; Lagstro Èm et al, 1997) than on those of the parents. Most interventions aiming at modi®cation of the coronary heart disease risk factors have been targeted at the high-risk subjects only. However, in a Norwegian study Figure 1 Intake of saturated, monounsaturated and polyunsaturated fat by the mothers (left column) and fathers (right column) of the intervention children (solid lines) and of the control children (broken lines) as the child's age increased from 7 months to 5 y. Values are expressed as proportions of energy intake (E%). Data are based on 24 h recalls. Mean valuesAE s.d. are shown. P values are shown for interaction between time and group (*) and for group effect (#) using analysis of covariance for unbalanced repeated measurements. For calculation of P values, the data were adjusted for baseline measurements at child's age of 7 months.
Parents' nutrient intakes in a child-targeted CHD intervention H Lagstro Èm et al (Knutsen & Knutsen, 1991 ) the target of the intervention was clearly the whole family of the high-risk subjects. In that study, the risk factor levels decreased signi®cantly more in the intervention men, their spouses and children than in the members of the control families, without any obvious intervention targeted at the spouses and children. The family members, including the children, were thus markedly in¯uenced by the dietary advice given to one of the adults. Two family-based studies aiming at diminishing cardiovascular risk and targeted partly at children and adolescents have been carried out in North Karelia, Finland (Vartiainen et al, 1991) . In one study, dietary intervention focused on the parents, but included in the counseling was a message that the intervention diet was also healthy for their children. Unfortunately, changes in children's nutritional behavior were not assessed. In the other family-based intervention in North Karelia, the children were more actively involved. Serum cholesterol concentrations in both parents and children decreased by about 15%, and the values increased again when the families returned to their old eating habits. Interestingly, the post-intervention increase was greater in the parents than in the children (Vartiainen et al, 1991) . Another family-oriented intervention, which was based on a 14-consecutive-week edu- .7 to 7 32.6 7 0.1 to 0.7 7 2.0 to 0.3 7 17.8 to 7 3.1 0.1 to 0.2 7 0.2 to 1.7 7 0.4 to 0.6 a ANCOVA; adjusted for baseline (child's age of 7 months); intakes of the mothers of the intervention and the control children are compared. *95% con®dence interval (CI) of difference between baseline-adjusted group means from child's age of 7 months to 5 years. .5 to 7 12.9 7 0.4 to 0.8 7 4.0 to 7 2.0 7 20.5 to 7 2.1 0.1 to 0.2 1.0 to 3.2 7 1.0 to 0.2 a ANCOVA; adjusted for baseline (child's age of 7 months); intakes of the fathers of the intervention and the control children are compared. *95% con®dence interval (CI) of difference between baseline-adjusted group means from child's age of 7 months to 5 years.
Parents' nutrient intakes in a child-targeted CHD intervention H Lagstro Èm et al cation period, also reduced consumption of high fat, highsaturated-fat and high-sodium foods more in the intervention families than in the control families (Baranowski et al, 1990) . The most recent measurements show that the mean cholesterol concentration in Finnish women and men is currently 5.5 and 5.8 mmolaL, respectively (Vartiainen et al, 1994) . In our study, the serum cholesterol values in the parents of the intervention and control children were somewhat lower than those presented previously. Intervention trials in hypercholesterolemic adults have shown that it is possible to decrease serum cholesterol concentration by 25% using dietary modi®cation in short term interventions (MRFIT Research Group, 1990; Family Heart Study Group, 1994; de Lorgeril, 1994) , but the average reduction of serum cholesterol has been at the most 4% in dietary intervention trials (Ramsay et al, 1991) . The reasons for the fact that in our child-targeted study the effect of dietary counseling on the parents serum cholesterol values was visible only in serum values of the mothers but not of the fathers, even though intake values of mothers and fathers changed almost to the same extent, has remained open.
Parents act as important role models for their children also in health education, which aims at changing family's attitudes and habits in the directions of better health behavior (Perry et al, 1989) . Dietary and possibly other lifestyle habits are strongly in¯uenced by experiences and role models in childhood, suggesting that dietary interventions should probably always target the whole family in primary prevention of CHD. In the STRIP project one of the main aims was to change children's dietary habits but, clearly, the eating habits and nutrient intakes of the parents were also considerably in¯uenced by the child-targeted counseling. In a one-year school-based intervention, favorable changes occurred in the fat and sodium intake of the children especially in those families where the whole family was closely involved in the school intervention (Nader et al, 1989) . Others have also shown that changes in eating behavior are best introduced when the family has to interact in the implementation of the program (Perry et al, 1989; Nicklas et al, 1988; Lytle, 1998) . Altogether, parental attitudes and behavior seem to in¯uence children's eating patterns to a remarkable extent.
The Framingham Children's Study (Oliveria et al, 1992) con®rms that parents' dietary habits directly in¯uence the nutrient intake of preschool children. In most families the apparent similarities in the nutrient intakes of the family members are caused by parental decisions and preferences, which the child has to adapt to. However, our study shows that nutritional suggestions aimed at modifying the child's; diet, if well justi®ed in the counseling, also strongly in¯uence nutritional behavior of the parents, probably by changing shopping decisions and food preparation habits, for example.
The data of this study involve some potential pitfalls. Firstly, the families in the intervention and control groups received detailed advice on food intake recording techniques and the families were well aware of whether their child belonged to the intervention or control group. Secondly, in a long-term trial like the STRIP project some nonintentional intervention always occurs in the control group too. Blood samples for cholesterol determination were drawn from all members of the control families as often as from the members of the intervention families and participants received the results immediately. Another important factor that probably in¯uenced the behavior of the control families was that they also had dietary inter- . P values are shown for interaction between time and group (*) and for group effect (#) using analysis of covariance for unbalanced repeated measurements. For calculation of P values, the data were adjusted for baseline measurements (at child's age of 7 months).
Parents' nutrient intakes in a child-targeted CHD intervention H Lagstro Èm et al views. Meanwhile, there were obvious non-responders among the intervention children and their families. Another limitation of this study was that parents' food consumption was estimated only once a year and that only a 24 h recall was used, so that underreporting may have caused errors in the data. The fact that parents' food intake in this study was measured several times during several years of follow-up probably lessens intentional or unintentional distortion of intake values depending on the respondents' desire to create a particular impression. However, the mean energy intake of the parents in this trial closely resembled that of Finnish unselected adults in 1997 (2269 kcal and 1631 kcal for men and women, respectively) (National Public Health Institute, 1998).
Conclusions
The dietary intervention in the STRIP project, which focused entirely on the child's diet, was accompanied by a moderate decrease in the intake of total and saturated fat in the parents. The counseling comprised mainly information on foods, for example, milks, which the children usually use more regularly than the parents. The parents of the control children obviously also modi®ed their food consumption in this long-term trial. However, the impact of the dietary counseling given in this trial on parents' food consumption and serum cholesterol concentrations in absolute values was rather small, particularly in the fathers. As children's intake of nutrients is closely related to that of their parents, the child's transition to family food is probably the most appropriate time to modify dietary habits in the whole family.
